Summary: Electron microscopic examinations were made in 20 cases of benign tumor lesions developing in the human lip, buccal mucosa, palate, dorsal area of the tongue and gum. The following findings were obtained.
Twenty patients with tumors in the oral maxillo facial region were treated. The diseases were diagnosed as tumors clinically and pathohistologically at the Department of Oral Surgery, Kurume University Hospital (Table 1) .
The tumors were excised under local or general anesthesia and examined with a light microscope and an electron microscope.
The specimens for the light microscopic study were prepared according to the con- Thin sections were cut with a glass knife on a Porter -Blum MT-1 microtome and double stained with uranyl acetate and lead acetate, and examined with a TEM (Hitachi-Hu-12 As and H-500).
Semithin sections, about 1-2 um thick, were stained with toluidine blue for light microscopy. Results 1. Pleomorphic adenomas. Case 1, 2 and 3 ( Fig. 1, 2) .
The cut surface of tumor tissues appeared relatively rough. Under the scanning electron microscope. Formations with various sized lumens and f unif orm or lamellar structures were observed. The inner diameters of most lumens were in the range of 10-50 um. Some of the luminal walls had many microvilli or varruca structures.
Other lumens were rimmed with cells having short microvilli, that were lined up in a pavementlike arrangement. The tissues surrounding these lumens were rich in connective tissue.
The transmission electron microscopic examination revealed that the tumor was composed of a f unif orm or lamellar arrangement and consisted of the cells which formed many glandular ducts. Basement lamina existed between tumor parenchyma and stroma. The tumor cells which formed glandular ducts had large, amounts of rough surfaced endoplasmic reticulum in some parts. There was, however, little difference in the development of the cell organelles among the tumor cells. In the intercellular junction tumor cells were formed through a junctional complex such as desmosomes and tight -junctions, suggesting that pleomorphic adenomas might arise from the epithelial tissue.
2. Capillary hemangioma. Case 4 and 5 (Fig. 3, 4) . SEM examination revealed a tumor existed under the stratified squamous epithelium. The capillary vessels were surrounded by a thin layer of connective tissue and had a large cysticform shape. Many erythrocytes were observed in the lumen. The endothelial cells were thick and had various shapes. The nucleus ratio was large.
Mesenchymal cells and collagenous fibers existed around the blood vessels.
With TEM examination, the endothelial cells appeared round or ellipsoid and the nucleus swelled into the lumen. The endothelial cells were in close contact with each other through tight junctions. Cells with remarkably developed cell organelles were observed to have pinocytotic vesicles, mitochondria, rough surfaced endoplasmic reticulum, and many filament bundles. Endothelial cell membranes on the luminal wall surface were relatively smooth, but the membranes close to the basal area were rough and covered with basement lamina. Pericytes, f ibroblasts, and abundant collagen fibers were obseved over the outside of the basement membrane.
3. Lipoma. Case 6, 7, 17 and 18 (Fig. 5, 6 ).
The tumor tissue was covered with thin fibrous connective tissue and filled with proliferating fat cells of various sizes (about 50-70 um in diameter), which were separated into lobular shapes by connective tissue. In the figure of the cut surface, some round or elliptical fat cells were vacuolar due to the loss of the entocyte and fat cells with massive entocytes had uniformly high electron density. Moreover, fine granules which were probably lipid droplets existed abundantly or sporadically in some fat cells.
With TEM examination, tumor cells were variable in form and size. The intra- 4. Fibroma. Case 8, 9 and 10 ( Fig. 7, 8 ).
The tumor was covered with fibrous tissue. The tumor consisted of proliferating f ibroblasts which had spindly, asteroid, flat, or stellate shapes with long processes . The nuclei of the tumor cells were round or elliptical. The distribution of chromatin was relatively even. Well-developed tubuliform rough surfaced endoplasmic reticulum and Golgi apparatus were observed in the cytoplasm.
There were many mature collageneous fibers with a repetitive structure (64 nm) in the stroma. Fig. 9,10 ).
Neurilenoma. Case 11 and 19 (
These tumor cells were in close contact with each other and had a regular parallel or lamellar arrangement.
The nuclei of the tumor cells were slender and were parallel with the apsides of the tumor cell. A few tumor cells had nucleoli. The spindly tips of the tumor cells spread irregularly, like a web, but did not fuse with each other. These processes were bordered by the basement lamina.
Mitochondria , short rough surfaced endoplasmic reticulum, and fine filaments were observed in the cyoplasm.
6. Leiomyoma. Case 6 (Fig. 11, 12 ).
With SEM examination, proliferation of many snaky or fascicular bundles of smooth muscle fibers were observed. Some of these cells were more than 10 um in width and up to 100 um in length.
Close to these bundles of smooth muscle fibers, collagenous fibers were observed. The cut surface of the tumor was relatively smooth.
The bundles of smooth muscle fibers were several um in width and tens of um in length.
Characteristically, the nuclei were ellipical, the cell organelles were poorly developed, the bundles of fine myof filaments (actin) were almost homogeneous and existed in parallel with the line of upside of the tumor cell, and densepaches occurred sporadically. Many pinocytotic vesicles were observed in the cytoplasmic membrane.
The tumor cells were covered with a basement lamina.
7. Granular cell tumor. Case 7 and 15 (Fig. 13, 14) .
The tumor cells were large and the nuclei were small and were close to the margin.
The cytoplasm was filled with beaded or multilccular granules of various sizes. The tumor cells were arranged in a f unif orm or honey -comb -like arrangement.
TEM examination also showed that the tumor cells were large and the nuclei were small and near the cell margin. The cytoplasm was filled with granules of various sizes which could be osmiophlic and formed various structures such as a laminar or a fine granule-like structure.
Neurofibroma (multile).
Case 8 (Fig. 15, 16) .
The neurof ibroma tissue consisted of Schwann cells, f ibroblasts, unmyelimated and myelinated fibers, small blood vessels, and collageneous fiberswith a typical repetitive structure. The Schwann cells were, in general, round or elliptical and the nucleolar-cytoplasmic ratio was large. There were few cell organelles.
Only free ribosomes and fine filaments were observed. A well-developed basement lamina existed around the tumor cells. Many fibroblasts of various shapes were observed between the tumor cells. Fibroblasts with long process-like structures dominated. Single nerve fibers existed in the interstices besides fibroblasts. They were primarily unmyelinated nerve fibers but a few were myelinated.
9. Epulis fibromatosa.
Case 9 (Fig. 17,18 ). 10. Cavernous hemangioma. Case 10 (Fig. 19, 20) . On the SEM examination, irregular vascular cavities of various sizes with a cystic form were observed on the cut surface. Vascular endothelial cells were variable in number and size, but the vascular walls were usually thin and the cavities were rimmed with elliptical endothelial cells which were lined up in a pavement-like arrangement.
Many endothelial cell microvilli pr jected into the cavities. A proliferation of fibrous substances, including mainly collagenous fibers and reticular fibers, was observed in the stroma.
The TEM studies revealed that the vessels had a cystic structure.
In general, the innermost layer of the blood vessels consisted of flat endothelial cells. There were few endothelial cell organelles.
The endothelium was surrounded by a single layer or a few layers of smooth muscle cells. Within the subendothelial layer characteristics of edema were observed.
The blood vessels were surrounded by a thick connective tissue and anhistic stroma.
Discussion
Recently scanning and transmission electron microscopy have been used in histological studies of various types of lesions in the oral maxillo facial region.
A scanning electron microscope is useful for observing superficial and sectioned figures of lesions (Nagata, 1981; Ohgami, 1982) , while a transmission electron microscope is used to observe fine structures of lesions. The number of case reports with electron microscopic, as well as clinical and pathohistological, findings have been gradually increasing (Fukuya et al. 1985; Henderson and papadimitriou, 1982; Honi et al. 1982; Jinnouchi, 1978; Kameyama et al. 1983; Kawano, 1975; Kimura et al. 1974; Kojimahara et al. 1981; Miller et al. 1977; Oda et al. 1958; Oota, 1964; Saitoh et al. 1984; Sobel and Marquet, 1982; Yamada et al. 1985) . There have been few case reports of benign tumor lesions which were examined by both scanning and transmission electron microscopy (Hoshino et al. 1980; Inoue et al. 1978; Kumanomido, 1984; Oki na et al. 1979; Shiromoto et al. 1983; Shiromoto et al. 1983; Wakae et al. 1985; Yoshimura et al. 1982) .
With regard to clinical figures, all the tumors that were reported in this paper were circumscribed. Their shape was globular or oval. The surface was relatively smooth. The color of the mucosa was normal. The size was in the range of a bean to the end of an index-finger which suggests that surgery would be subitable as a treatment for the disease. Therefore, extirpation or excision was performed under local or general anesthesia in all the cases. The cases described were initially diagnosed clinically and patho -histologically; and then to confirm the diagnosis, more detailed examination was made sing both scanning and transmission electron micro-scopy as well as light microscopy.
The SEM and TEM findings from these cases can be summarized as follows.
1) The proliferation of epithelial cells and the formation of various sized lumens were observed in the pleomorphic adenoma.
2) The luminal wall of a capillary hemangioma was composed of a single layer of endothelial cells and many erythrocytes were observed in the lumen.
3) A massive proliferation of various sized fat cells (about 50-70 um in diameter) was observed in the lipoma. The nuclei were almost all near the cell margin.
4) The tumor cells of the fibroma were spindly or stellate.
Development of the Golgi apparatus and rough surfaced endoplasmic reticulum were observed in the cytoplasm.
5) The tumor cells in the neurilenoma were arranged in a lamellar pattern and the processes of the cells were considerably entangled.
The cells were covered by the basement lamina.
6) The cells in the leiomyoma were arranged in a f acicular or rope -like pattern. Many filaments (actin) and dense -patches were observed in the cytoplasm.
7) The nuclei in the granular cell tumor were small and marginal.
The cytoplasm was filled with many round osmophilic granules. 8) Many Schwann cells and f ibroblasts were observed in the neurof fibroma and mature collagen fibers were frequently observed in the stroma. 9) A proliferation of collagenous fibers and reticular fibers and the formation of osteoid tissue were observed in the epulis f ibromatosa. 10) Vascular endothelial cells were observed in the cavernous hemangioma. Collagenous fibers were observed in the stroma.
It has been known that tumor or tumorlike lesions can display many changes when the juvenile cells of tumor tissue are converted into differentiated cells or when undifferentiated tumor cells are subjected to sudden physiological, morphological, and/ or biochemical changes. To obtain information which may be helpul in the differential diagnosis of tumors, benign tumor lesions which had developed in the human oral maxillo facial region were examined with SEM and TEM to clarify the morphological characteristics of tumor tissues and the implications of the mother tissue on tumor development. Much information was obtained which helped determine the developmental origin of the tumors and which might be helpful in the differential diagnosis.
A further study on more cases is necessary to apply this information to the differential diagnosis of the various kinds of tumor tissues in the oral maxillo facial region.
It has been concluded that benign tumor lesions never recur and the prognosis is good (Shiromoto et al. 1983; Ichikawa et al. 1985; Ikeda et al. 1984) . In all the reported cases, the post-operative course of the disease was favorable and abnormal findings, such as recurrence, were not observed.
(These results were presentted at the 27 th Annual Session of the Japanese Society of Oral Surgeons, Osaka, 1982, 
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